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(b) HAZ section, (c) weld-metal zone and (d) base-metal
zone
PREEH T HER M BAAARSE, HAR &7 PR
G, X L Y B AR AR SR AL 41

2.1.3 MBS

K15y 800H & & 1R He4 kb th AR 3, 1] Ba.
5b 1 5¢ 4 BIAARAE . FAEE M DXRIRERF 14T HH AH 2 A7
K. nTULEH, BkdgUFag2itm, HESH
2 30T B TLART HR (B A 8 5 R X3 o ) AR
(Bl o B B TR 5 TR X3 ) . B 5d A A AR AR EOR
Bl mTA1Z2 308 0 LR HOR AT A R A Ok,
Se. 5f 737l 2 FpANEIAT AR B BE RS . AT AR 2
TG LA HOR BT tHAH 2 TiN, 1 2 RURIE S
M A 2 Zh MpsCe, ot M £33 Fey Cr &S E&LHR
(anfE 5f frow), BIE Cr . 1M&E Ti 1 MC BB E LY
H'E Cr i1 MysCe AE{H 800H & & TRALE, L, iX
2 P AT A R T 800H K345 3k /1 A MERE IR =i o

BRI FTH 800H &4 4l B IRk S, T HRAE
BRI AR FEARAG, FTUA ZHE MpsCe S iRILA
TERAEAE, el R AE AR 5 1 BE A R & B A P 55D & ik
BAIHT . MEETEHKRE, Eo B AN,
IR R A LR TIN B3R R E
SYECRI B IMTRE TN FIHT H A R TS AR U

bl 16 0KV 10.0m o5 00k SE
200
160

120
80
40

0

0123456789410
Energy/keV

0012345678910
Energy/keV

K15 800H #5HH LIM#fr thAH &2 EDS fig 1
Fig.5 Precipitated phase of welded joint (800H): (a) weld-metal

zone, (b) HAZ section, (c) base-metal zone, (d) enlarged
view, (e) EDS spectrum of precipitated phase, and (f) EDS
spectrum of dot precipitated phase
PRI 5 T, TR 56 9T 800H £ 4x 1 Tiu N 75 &
P 0.47%H1 0.02%, Ti FEMXNEZ, FLSH
A TIN AT S AT DL 7 4 1 4 rp A8 Al (U
Ac JIT7R) BT i, XA TR B oA BE BSO8R 4635 Sk 1 )
FERE.

2.2 RIBEKNNFERE

221 WE
RS S XIS HY FE 9y 1730
MPa (BE#4). 1526 MPa (#5201 [X) . 1593 MPa (1f4%) .

6 O 800H JF#4% Sk iy 3 B T 7 4% U5 17 O A FE 70 A1
B, b R AR AR Sk A FE T . 7T LA
B AR SEAN S W XA A P AT Y AR T BEAS . 7 SR A
B S O P 2 WIS o i T BEb B 4 43 B ke
BRSNS, A ERR RN A4, BT LARE FEAR XS
B MRFEERET, JFSEAL G R AR R, n AR
W ER, LR BB AL, TR SRR AT P P A
i AT, TR A2 X R AR AR L R
SRR, PR T ERCEAC I BL R, T T BUZ X
I — e RE LA o 132 S A 73 A B AT W 5% 2
G XMV SR RORE E 73 AT AN 5T, X2 1 T iz X
s R RS IR 22 57 3 B

2.2.2 PI{RMERE

800H I 442 Sk 1y = Il h A A1 /&1 i (650 °C )z 13X
IRt RB|F K 1. a7 50 800H MR L M = iR hs
5 ik 565.1 MPa. “FIJAE iRk H] 31.8%. I
ASMEBI b 5% F 800H £ 4 4437 55 J5 1 HE {1 22 (1) 11
SEAE 7 BN 450.0 MPa. 30.0%. i, iXFfh 800H &
S IR Sk B P o B R SE A SR R L i e e, J
rhe 58 B LE 2 B = AL 115.0 MPa. 1 £E 650 ‘CH,
800H 15 Fz 3 sk P b s g . ZE 1 2 43 7l 394.5 MPa
F 15.5%, 52 AH G H & A BTH R E A BT T
R o XA DR s b A ) Wi 2 HOR AR AR IR 48, 5 B)
MAHLL, #AHAR IR Z, 0 H SRR

2200
2100

& 2000- / HAZ N

% 1900}

18001 %

17} o . K

g1700p Sed\ |, "

= i BM

S 1600f v, /

1500 r WM .“

*-® °\
14096 -4 -2 0 2 4 6

—e—3800H

-~
.\.




511

FEBERZE: FET Incoloy800H #5 AR G IIIE 23k 4L 20 I FLAERE AT - 2865 *

K6 e Sk B R 20 A7 ]
Fig.6 Distribution of hardness on welded joint
R hAMEREER

Table 1 Performance indicators of tension
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strength/MPa elongation/%
Room temperature 565.1 31.8
650 C 394.5 15.5
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Intergranular corrosion morphology of 800H (base metal): (a) corrosion morphology, (b) corrosion pit,

(c) the particle of TiN, (d) EDS spectrum of the particle, and (e) crack
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Microstructure and Properties of Welded Joint of Incoloy800H Alloy
by Tungsten Argon Arc Welding

Cheng Xiaonong®, Luo Rui', Li Dongsheng®, Dai Qixun®, Xu Guifang®, Gao Pei?, Qiu Yu?, Liu Yu?, Wang Zhidong?
(1. Jiangsu University, Zhenjiang 212013, China)
(2. Jiangsu Yinhuan Precision Steel Tube Co., Ltd, Yixing 214203, China)
(3. China FSW Center, Beijing Aeronautical Manufacturing Technology Research Institute, Beijing 100024, China)

Abstract: The microstructure and properties of the welded joint were studied based on the tungsten argon arc welding of 2 mm thick alloy
800H. The characteristics of microstructure, mico-hardness, room-temperature and high-temperature tensile strength, fractography and
intergranular corrosion of samples were analyzed. Results show that the crystallizing morphology on the weld seam is of columnar crystals
and equiaxed grains, the grains of heat-affected zone (HAZ) grows bigger, and a small amount of TiN and (Fe,Cr),3Cgs phases precipitate in
the welded joint. The average hardness of base metal, HAZ and welding seam is 1730, 1526 and 1590 MPa, respectively. Moreover, room
temperature tensile strength and elongation for alloy 800H is 565.0 MPa and 31.8%, respectively, which are both higher than the ASME
standard requirement (tensile strength 450.0 MPa and elongation 30.0%), and ductile fracture happens at room temperature. The high
temperature (650 <C) tensile strength and elongation of alloy 800H welding joints is 394.5 MPa and 15.5%, respectively, and the fracture
is mixed mode at 650 <C. In comparison with welded joint of alloy 800H, the corrosion of base metal are much severer, with
intercrystalline fracture of base metal and a few corrosion pits on the surface. The TiN precipitates in the base metal could result in pitting.

Key words: nuclear energy; alloy 800H; welding; mechanical property; microstructure; corrosion
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